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Abstract
Unemployment is a major imbalance in the labour market. There are more factors that may
cause such an imbalance. Sometimes, there are certain correlations between unemployment
and  other  economic  imbalances.  Such  correlations  may  be  discovered  between
unemployment, on one hand, and simple or multiple factors of influence, on the other hand.
Using  modern  statistical  software,  the  author  analyses  the  correlation  between
unemployment and other economic imbalances. In order to do that, the author considers the
possible  influence  of  the  dynamics  of  inflation  and  GDP  (considered  separately  and
together) upon unemployment developments (in Romania, during 1990-2010).
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1. Introduction
The imbalances that occur in various markets may indicate the main causes
of macroeconomic disequilibrium.
Imbalances in the labour market may indicate not only economic problems
with which the workforce is confronted, but social problems, too.
The  performance  of  an  economy  can  be  rated  by  taking  into  account
factors such as the rate of economic growth, the rate of inflation, and the rate of
unemployment (Băcescu-Cărbunaru, 2002).
Theoretically, there may be some correlation between the economic growth
of a country and the dynamics of economic equilibrium in different markets.
When the rate of economic growth is high, the production of goods and
services is increasing, leading to an increase in labour demand and thus a decrease
in unemployment.
Labour is one of the factors that have a direct influence upon the economic
growth of a country (Băbăiţă et al., 2003).
There is a theory according to which the relationship between inflation and
unemployment is a compensation relationship. This relationship is described by the
Phillips  curve.  From  the  compensation  relationship  between  inflation  and
unemployment, it is assumed that the decline in the unemployment rate can be
achieved by accepting a high inflation rate, and vice versa. (Stiglitz, Walsh, 2005)
Okun's  law  says  that  one  additional  percentage  point  of  unemployment
costs two percentage points of gross domestic product (or GDP). (Dornbusch et al.,
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There are certain connections between the economic imbalances that may
occur  in  an  economy.  Such  connections  can  be  studied using a  two-  or multi-
variable method.
Table 1
Unemployment versus GDP and inflation in Romania during 1990-2010
Year Unemployment rate
[percent of total
labour force]
GDP,
constant prices
[billion lei]
Inflation,
average consumer prices
[index]
1990 3.400 95.356 105.092
1991 3.500 83.030 274.417
1992 5.441 75.751 851.750
1993 9.206 76.908 3033.125
1994 10.994 79.932 7180.667
1995 9.882 85.638 9497.983
1996 7.323 89.019 13184.075
1997 7.850 83.631 33588.208
1998 9.611 79.602 53437.692
1999 11.535 78.686 77914.175
2000 10.884 80.985 113494.925
2001 9.362 85.584 152614.092
2002 9.467 89.929 187009.050
2003 7.592 94.638 215572.742
2004 6.700 102.673 241184.466
2005 5.767 106.938 262951.280
2006 5.425 115.359 280180.295
2007 4.308 122.646 293740.638
2008 3.975 131.660 316791.991
2009 6.275 122.266 334542.261
2010 7.205 119.894 354226.848
Data source: International Monetary Fund
(http://www.imf.org/external/data.htm)
Data table: author’s own processing
In order to find out whether there are certain correlations between more
variables, one can use the method of simple correlation or the method of multiple
correlations.
A simple correlation is a that between only two variables: a dependent
variable, and an independent variable. Thus, one can study the connections that
exist between each pair of variables.
A multiple correlation is a correlation between one dependent variable and
two or more independent variables. A multiple correlation measures the combined
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In the particular case of this study, the variables are unemployment, GDP,
and inflation (for Romania during 1990-2010). The technical solution used in this
case is the statistical package called EViews.
The dynamics of unemployment, GDP, and inflation in Romania, during
the years 1990-2010, is shown in Table 1.
The  data  in  Table  1  are  statistical  data  for  the 1990-2009 period  and,
respectively, estimated data for the 2010 year  (estimation made by IMF).
In order to see whether there is any relation between unemployment, GDP,
and inflation in  Romania,  during  the  years  1990-2010,  it is  necessary  to  study
possible correlations of their dynamics.
2. Unemployment versus GDP in Romania
In order to compare the dynamics of unemployment versus GDP, we use a
statistical package called EViews. EViews can be used to estimate an equation that
describes the correlation between the two economic indicators (unemployment and
GDP). The method used by EViews in order to estimate the regression equation is
the method of least squares. The regression equation estimated by EViews has the
following form:
Y = C(1)*X + C(2) (1)
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Figure 1 Dynamics of unemployment and GDP in Romania during 1990-2010
In Equation (1), Y is the dependent variable, X is the independent variable,
C(1) is the coefficient of the independent variable, C(2) is the constant.
The dynamics of GDP and unemployment in Romania, during the years
1990-2010,  is  graphically  represented  in  Figure  1.  The  evolution  of  the  twoStudia Universitatis “Vasile Goldiş” Arad                    Seria Ştiinţe Economice  Anul 21/2011 Partea I
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indicators seems to be an inverse evolution: a growth of GDP seems to be related
to a decrease of unemployment, and vice versa.
The possible inverse relation that may exist between unemployment and
GDP (in Romania during the period 1990-2010) might work both ways. Thus, the
change in GDP might influence the dynamics of unemployment, and vice versa.
Using the statistical package of EViews (on the basis of the data shown in
Table 1), one can obtain the regression data concerning the GDP dependence of
unemployment, as shown in Table 2.
Table 2
GDP dependence of unemployment in Romania during 1990-2010
Dependent Variable: UNEMPLOYMENT
Method: Least Squares
Sample: 1990 2010
Included observations: 21
Coefficien
t Std. Error t-Statistic Prob.
GDP -0.084040 0.026909 -3.123161 0.0056
C 15.41871 2.604406 5.920241 0.0000
R-squared 0.339225 Mean dependent var 7.414381
Adjusted R-squared 0.304448 S.D. dependent var 2.544862
S.E. of regression 2.122409 Akaike info criterion 4.433373
Sum squared resid 85.58775 Schwarz criterion 4.532851
Log likelihood -44.55042 Hannan-Quinn criter. 4.454962
F-statistic 9.754136 Durbin-Watson stat 0.472201
Prob(F-statistic) 0.005598
Data source: Table 1
Data table: author’s own processing
According to the data in Table 2, the equation estimated by EViews is
Equation (2).
UNEMPLOYMENT = C(1)*GDP + C(2) (2)
In Equation (2), substituting the coefficients shown in Table 2, one obtains
Equation (3), which shows the GDP dependence of unemployment in Romania
during years 1990-2010.
UNEMPLOYMENT = -0.0840402284948*GDP + 15.4187124771 (3)
The probability value in Table 2 is “Prob.” and it is called “p-value” or
“marginal significance level”. Given a p-value, one can tell at a glance whether the
null hypothesis of a zero coefficient is rejected or accepted. For example, if one is
performing a test at the 5% significance level, a p-value lower than 0.05 is taken as
evidence to reject the null hypothesis of a zero coefficient.Studia Universitatis “Vasile Goldiş” Arad                    Seria Ştiinţe Economice  Anul 21/2011 Partea I
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The  data  in  Table  2  show  that, for  a  5% significance  level, the  null
hypothesis of a zero coefficient is rejected for each coefficient (because the “Prob.”
of each coefficient is lower than 0.05).
“Prob(F-statistic)” in Table 2 is p-value (or the marginal significance level)
of the F-test. The F-test (see “F-statistic” in Table 2) is a test of the hypothesis that
all of the slope coefficients (excluding the constant, or intercept) in a regression are
zero. For example, if one is performing a test at the 1% significance level, a p-
value of Prob(F-statistic) lower than 0.01 is taken as evidence to reject the null
hypothesis that all slope coefficients are equal to zero.
The  data  in  Table  2  show  that,  for  a  5%  significance  level,  the  null
hypothesis  that  all slope  coefficients  are  equal  to  zero  is  rejected  (because  the
“Prob(F-statistic)” is lower than 0.05).
“R-squared” in Table 2 measures the success of regression in predicting
the values of the dependant variable within the sample. R-squared will equal one if
the regression fits perfectly, and it will equal zero if the regression cannot be used.
The data in Table 2 show that “R-squared” is 0.3392. That value of “R-
squared”  implies  that Equation  3  does  not  predict  very  well  the  values  of  the
dependant variable within the sample. The predictions are true only for 33.92% of
cases.
Given  the  data  in  Table  2,  one  can  conclude  that  there  is a GDP
dependence  of unemployment (in  Romania  during  years  1990-2010),  but  the
influence of GDP change upon unemployment dynamics is almost insignificant.
3. Unemployment versus inflation in Romania
The dynamics of unemployment and inflation is graphically represented in
Figure 2.
During  1990-2010,  there  seems  to  be  no  correlation  between
unemployment and inflation. In spite of that, there are certain periods of time when
it seems to be an inverse correlation between unemployment and inflation (see
Figure 2).
Considering the “Phillips curve”, the relationship between unemployment
and  inflation  should  be  a  compensation  relation.  Analyzing  the  graphs  of
unemployment  and  inflation  in  Figure  2,  one  can  see  that  there  is  no  such  a
compensation relationship between the two economic indicators (at least not for the
entire period 1990-2010).
The data in Table 3 show the degree of correlation between unemployment
and inflation.
According to the data in Table 3, the equation estimated by EViews is
Equation (4).
UNEMPLOYMENT = C(1)*INFLATION + C(2) (4)
In Equation (4), substituting the coefficients shown in Table 3, one obtains
Equation (5) which shows the inflation dependence of unemployment in Romania
during 1990-2010.
UNEMPLOYMENT = (-5.84108399491e-06)*INFLATION + 8.235296 (5)Studia Universitatis “Vasile Goldiş” Arad                    Seria Ştiinţe Economice  Anul 21/2011 Partea I
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The  data  in  Table  3  show  that,  for  a  5%  significance  level,  the  null
hypothesis of a zero coefficient is rejected for each coefficient (because the “Prob.”
of each coefficient is lower than 0.05).
In the same time, the data in Table 3 show that, for a 5% significance level,
the null hypothesis that all slope coefficients are equal to zero is rejected (because
the “Prob(F-statistic)” is lower than 0.05).
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Table 3
Inflation dependence of unemployment in Romania during 1990-2010
Dependent Variable: UNEMPLOYMENT
Method: Least Squares
Sample: 1990 2010
Included observations: 21
Coefficient Std. Error t-Statistic Prob.
INFLATION -5.84E-06 4.25E-06 -1.373849 0.1855
C 8.235297 0.807673 10.19633 0.0000
R-squared 0.090363 Mean dependent var 7.414381
Adjusted R-squared 0.042488 S.D. dependent var 2.544862
S.E. of regression 2.490212 Akaike info criterion 4.753006
Sum squared resid 117.8220 Schwarz criterion 4.852484
Log likelihood -47.90656 Hannan-Quinn criter. 4.774595
F-statistic 1.887461 Durbin-Watson stat 0.435659
Prob(F-statistic) 0.185482
Data source: Table 1
Data table: author’s own processing
“R-squared” is 0.090363 (see Table 3). That value of   “R-squared” implies
that Equation (5) does not predict very well the values of the dependant variable
within the sample. The predictions are true only for 9.03% of cases.
Given  the  data  in  Table  3,  one  can  conclude  that  there  is  an  inflation
dependence of unemployment (in Romania during 1990-2010), but the influence of
inflation change upon unemployment dynamics is almost insignificant.
4. Unemployment versus GDP and inflation in Romania
Short-term unemployment depends on the ability of the enterprise to sell
its products (Keynes, 1970). Long-term unemployment depends on the adjustment
process between supply and demand, and thus on the price mechanism (Jessua et
al., 2006). Considering the short- and long-term factors of influence, one can notice
that there may be a multiple dependence of unemployment: the GDP dependence
and the inflation dependence.
In  order  to  compare  the  dynamics  of  unemployment  versus  GDP  and
inflation, we use the statistical package called EViews. EViews can be used to
estimate an equation that describes the correlation between unemployment, as a
dependent variable, and GDP and inflation, as independent variables. The method
used by EViews in order to estimate the regression equation is the method of least
squares. The regression equation estimated by EViews has the following form:Studia Universitatis “Vasile Goldiş” Arad                    Seria Ştiinţe Economice  Anul 21/2011 Partea I
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Y = C(1)*X(1) + C(2)*X(2) + C(3) (6)
In  Equation  (6),  Y  is  the  dependent  variable,  X(1)  and  X(2)  are  the
independent  variables,  C(1)  and  C(2)  are  the  coefficients  of  the  independent
variables, C(3) is the constant.
In  Table  4,  there  are  the  data  that  illustrate  the  dependence  of
unemployment on GDP and inflation.
According to the data in Table 4, the equation estimated by EViews is
Equation (7).
UNEMPLOYMENT = C(1)*GDP + C(2)*INFLATION + C(3) (7)
In Equation (7), substituting the coefficients shown in Table 4, one obtains
Equation (8) which shows the dependence of unemployment on GDP and inflation,
in Romania during 1990-2010.
UNEMPLOYMENT = -0.20*GDP + (1.87e-05)*INFLATION + 24.48 (8)
The  data  in  Table 4  show  that,  for  a  5%  significance  level,  the  null
hypothesis of a zero coefficient is rejected for each coefficient (because the “Prob.”
of each coefficient is lower than 0.05).
In the same time, the data in Table 4 show that, for a 5% significance level,
the null hypothesis that all slope coefficients are equal to zero is rejected (because
the “Prob(F-statistic)” is lower than 0.05).
“R-squared” is 0.544979 (see Table 4). That value of   “R-squared” implies
that Equation (7) predicts quite well the values of the dependant variable within the
sample. The predictions are true for 54.49% of cases.
Table 4
Dependence of unemployment on GDP and inflation in Romania during 1990-2010
Dependent Variable: UNEMPLOYMENT
Method: Least Squares
Sample: 1990 2010
Included observations: 21
Coefficient Std. Error t-Statistic Prob.
GDP -0.206829 0.048772 -4.240753 0.0005
INFLATION 1.87E-05 6.57E-06 2.852952 0.0106
C 24.48017 3.875355 6.316884 0.0000
R-squared 0.544979 Mean dependent var 7.414381
Adjusted R-squared 0.494421 S.D. dependent var 2.544862
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Sum squared resid 58.93721 Schwarz criterion 4.304759
Log likelihood -40.63319 Hannan-Quinn criter. 4.187926
F-statistic 10.77932 Durbin-Watson stat 0.699826
Prob(F-statistic) 0.000836
Data source: Table 1
Data table: author’s own processing
Given the data in Table 4, one can conclude that there is a dependence of
unemployment  on  GDP  and  inflation  (in  Romania  during  1990-2010),  and  the
influence  of  GDP  and  inflation  upon  unemployment  dynamics  is  considerably
significant.
5. Conclusions
During  1990-2010,  the  influence  of  GDP  and  inflation  (considered
separately)  upon  unemployment  is  not  very  obvious,  in  terms  of  statistical
correlation. In spite of that, we should consider the fact that a sample of differently
processed data may lead to a better correlation between unemployment  and  its
influence factors.
The  graphs  in  Figure  1  suggest  an  inverse  correlation  between
unemployment and GDP in Romania, during 1990-2010. Although that correlation
was not proved by the EViews analysis, it is possible that a different processing of
sample data may lead to slightly different results.
On the other hand, the dependence of unemployment on both, GDP and
inflation (in Romania, during 1990-2010), is more obvious from the statistical-
analysis point of view. Thus, the dependence of unemployment on more factors of
influence  (e.g.,  GDP  and  inflation)  is  theoretically  presumed  and  statistically
proved.
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